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The application of single O)() chiin Ly manipulators for 1aty typical tasks invol ves
the interaction with the enviromunent | lnsmitersctionconstrains the motion of the Fiid-
Effector (EE), resul ting ina single clos b w i sy st on, Fonia topological point of view,
such a system represents a rather shnploe simple of closed dhain el anisms. However,
from a computational point of view it dyvinnies shnulation o1, for ward dynamics solu-
tion) is significantly more denyanding 1hannat of asingleopen chioi system. Inaddition
to the solution for constraint fon ceo it qui es twiec the solmtion of forward dynamics o f
the open- chainsystem as w c]] a~ e compn a tion of the inver se of the Operational Spaace
Mass Matrix, A“, of the open- chiahisvit 1

In this paper new factorization tecbidques are developed which Iead to the optimal se-
quential O(N) algorithms and fast pue 1 Cifog N algottlnons for dynamies simulation of
single closed-chain robot manipilators, Stariing with a vecently deveoped [1] Sehur Com-
plement factorization of the inverse of the s matrix (A7) sinmlar S Complement
factorization of the inverse of the Oper tione 1 Space Mass Matiix (A7) with simple pliysi-
cal interpretations is developed, A yww (i algovithnn for the ynoblemn is then derived by
a recursive implementation of these facton ations. Wois shown that this O(N) algoritlim
is strictly porallel, that is, it is slightly Lo cllident than othar O(A) algorithns for serial
computation of problam. But, to ovr o edge, it is the first Jnown algorithm that can
be parallelized and lead to a both tine e processor-optimal parallel algorithms for the
problem, i.c., parallel O(Log N) algorit) e v it O(N) processors. The parallel algorithms
developed in this paper, in addition to heiy theoretical significance. are also practical from
an implementation point of view due to ther shmple architectural yequirements.
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